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FAZELIFAR, A.F., ET AL.: Familial Atrial Standstill in Association with Dilated Cardiomyopathy. Atrial
standstill is an extremely uncommon arrhythmia that rarely appears to be familial and genetically de-
termined. Atrial standstill has been associated with several conditions including, but not restricted to,
congenital heart disease, valvular heart disease, conduction disturbances, Brugada syndrome, myocar-
dial infarction, and amyloidosis. Only a few cases of familial clustering of atrial standstill have been
reported so far. This report represents a family with atrial standstill associated with syncope, dilated
cardiomyopathy, and sudden cardiac death. (PACE 2005; 28:1005–1008)
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Introduction
Atrial standstill is a rare condition described
by the absence of electrical and mechanical activ-
ity in the atria.1–3 On surface ECG, atrial stand-
still is distinguished by bradycardia, junctional
(usually narrow complex) escape rhythm, and ab-
sence of the P wave. Nearly 50% of these pa-
tients experience syncope. Atrial standstill can be
persistent or transient, and diffuse or partial.4,5 A
limited number of cases with familial atrial stand-
still have been reported.6–10 We hereby present a
family with clustering of the atrial standstill, di-
lated cardiomyopathy, syncope, and sudden car-
diac death, and reviewed the available literature
on familial atrial standstill.
Case Report
This case report describes two siblings
(brother aged 34 years, and sister aged 44 years)
who were referred to our department for evalua-
tion of frequent syncope. The former patient had
experienced four episode of syncope. He com-
plained from the dyspnea on exertion (NYHA
functional class II). The physical examination, in-
cluding neurologic and musculoskeletal examina-
tion, was unremarkable. A review of his previous
ECGs revealed lack of discernable P wave and a
wide complex escape rhythm with both left and
right bundle branch block pattern (Fig. 1). The
transthoracic echocardiography revealed mildly
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enlarged left ventricle (LV), and right (RA) and left
(LA) atria. The LV ejection fraction was ≈40%.
There were no A wave in trans-mitral and trans-
tricuspid Doppler echocardiography. Holter mon-
itoring showed minimum and mean heart rate of
40 and 55 beats/min, respectively. The patient un-
derwent an electrophysiologic (EP) study (Fig. 2)
which revealed total right and left atrial standstill
(no recordable atrial electrogram plus lack of atrial
capture during high output, right atrium and coro-
nary sinus pacing), HV interval of 54 ms, normal
QTc interval,11 programmed ventricular stimula-
tion (using three basic drive cycle lengths [600,
500, and 400] and up to three premature extra-
stimuli [interval ≥190 ms] from right ventricular
apex) failed to induce any sustained and/or non-
sustained ventricular arrhythmias, and pharmaco-
logic challenge test with procainamide (10 mg/kg
(10 min) was unremarkable. A VVIR pacemaker
was implanted. Two days after implantation the
patient developed syncope in hospital and the si-
multaneous telemonitoring reported to show self-
terminating polymorphic ventricular tachycardia.
After excluding the reversible causes for ventricu-
lar arrhythmia (including cardiac catheterization
and coronary angiography which revealed nor-
mal epicardial coronary arteries, no atrial move-
ment during fluoroscopy, and lack of A wave
on right atrium pressure recording), the device
was upgraded to a single chamber implantable
cardioverter-defibrillator (Marquis VR, Medtronic
Inc., MN, USA).
The sister of the above-mentioned patient
(age 44 years) was also complained from two
episodes of syncope. The neurologic and mus-
culoskeletal examinations were normal. The rest-
ing ECG showed no discernable P wave and a
wide complex (140 ms) escape rhythm (heart rate
≈50 beats/min) with left bundle branch block pat-
tern (Fig. 3). Holter monitoring showed minimum
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Figure 1. Twelve-lead ECG showing wide complex escape rhythm with left bundle branch block
(first patient).
Figure 2. (A) No electrical atrial and coronary sinus activity. (B) and (C) show lack of atrial
capture during right atrial and coronary sinus pacing, respectively. RA = right atrium; RV = right
ventricle; CS = coronary sinus; p = proximal; d = distal.
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Figure 3. Twelve-lead ECG showing wide complex escape rhythm with right (A) and left (B) bundle
branch block pattern (second patient).
and mean heart rate of 35 and 50 beats/min,
respectively. The echocardiography showed in-
creased LV, LA, RV, and RA sizes, and LV ejec-
tion fraction of 30%. There were no A wave in
trans-mitral and trans-tricuspid Doppler echocar-
diography. Cardiac catheterization showed no dis-
cernable A wave on RA pressure recording, no
atrial movement during fluoroscopy, and normal
epicardial coronary arteries. An EP study was
done which showed HV interval of 48 ms, normal
QTc interval,11 programmed ventricular stimula-
tion (using three basic drive cycle lengths [600,
500, and 400] and up to three premature extra-
stimuli [interval ≥190 ms] from right ventricular
apex) failed to induce any sustained and/or non-
sustained ventricular arrhythmias, and pharmaco-
logic challenge test with procainamide (10 mg/kg
(10 min) was unremarkable. A single chamber im-
plantable cardioverter-defibrillator (Marquis VR,
Medtronic Inc.) was implanted. Abdominal fat pad
biopsy from both siblings was done to rule out
amyloidosis and the results were negative. Dur-
ing follow-up period of 4 months both cases re-
mained free of symptoms and the implantable
cardioverter-defibrillator interrogation showed no
sustained ventricular arrhythmia.
Family history (Fig. 4) revealed that another
brother died suddenly 3 years before admission
at the age of 34 years. No ECG was available. An-
other sister’s son also died suddenly despite nor-
mal pacing function at the age of 21, 3 years after
pacemaker implantation for symptomatic brady-
cardia at another medical center. The review of
his medical records before pacemaker implanta-
tion showed no discernable P wave, with wide
complex escape rhythm at the rate of 35 beats/min,
and normal QTc interval.
Discussion
We report on a family with atrial standstill
in association with syncope, dilated cardiomyopa-
thy, and sudden cardiac death. Familial forms of
atrial standstill (as in our cases) usually occur in
3rd–5th decade of life.2 In some families the atrial
standstill, usually in association with neuromus-
cular diseases, is diagnosed in first decade of life,
as early as 1–3.5 years old.6,9,12
Several points merit consideration in this fam-
ily. Escape rhythm in atrial standstill is usually
narrow complex,2 and atrioventricular nodal and
Figure 4. Family pedigree based on clinical phenotyp-
ing. Although we did not perform genetic analysis, the
pedigree is most compatible with autosomal-dominant
inheritance.
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infra-nodal conduction disturbances have already
been reported.1,3,5,13 However, both our cases had
wide complex escape rhythms and the first case
showed alternating right and left bundle branch
block, which to the best of our knowledge, has
not been previously reported in atrial standstill
(Fig. 1). This finding may reflect more diffuse my-
ocardial and peripheral Purkinje system involve-
ment in the process of the disease.13 So, we believe
that wide complex escape rhythm in atrial stand-
still should raise the suspicion of concomitant
Purkinje system and myocardial involvement. Two
of our patients’ close relatives experienced sudden
cardiac death. One of our patients’ nephews died
suddenly 3 years after pacemaker implantation
for symptomatic bradycardia. As atrial standstill
(and especially its familial form) is an extremely
rare condition, its diagnosis needs a high index
of suspicion. In addition, several conditions in-
cluding neurologic and musculoskeletal disorders,
congenital heart disease, valvular heart disease,
conduction disturbances, electrolyte abnormali-
ties, Brugada syndrome, myocardial infarction,
and amyloidosis have been reported in associa-
tion with different forms of atrial standstill.12,14 So,
the physicians should be aware of this rare entity
(and its familial occurrence) and as it has a wide
clinical spectrum, screening for concomitant car-
diac and extra-cardiac associated conditions is of
paramount importance.
The underlying genetic cause of familial atrial
standstill has largely remained unknown. Groe-
newegen et al. have recently identified a novel
mutation in sodium channel SCN5A gene in as-
sociation with rare genotypes for two Connexin
40 polymorphisms in a family with atrial stand-
still.12 Other mutations in the same gene are linked
to long QT syndrome, conduction disturbances,
and Brugada syndrome.15 They postulated that the
atrial standstill is a disease primarily associated
with SCN5A mutation which displays complete
penetrance in the rare connexin 40 genotype car-
riers that occurs in 7% of the population. The au-
thors suggested that neither SCN5A mutation nor
the rare connexin 40 genotype, but their coexis-
tence is sufficient to explain total atrial inexcitabil-
ity observed in atrial standstill. This could explain
the incomplete penetrance of familial forms of
atrial standstill.12 Further studies are warranted to
verify these findings and clarify the mechanism(s)
of atrial standstill.
Finally, Suguta et al. have suggested that the
concentration of plasma atrial natriuretic peptide
relative to the brain natriuretic peptide concen-
tration may be a sensitive and useful marker to
confirm atrial standstill in patients with dilated
cardiomyopathy. However, this finding should be
verified in a group of patients with atrial standstill
before using it as a screening tool.16
Limitation
As the other relatives of these patients live in
remote rural area, the screening of them for atrial
standstill and concomitant structural heart disease
was not possible. However, none of them has expe-
rienced sudden cardiac death and/or syncope as of
the time of this writing. We did not measure atrial
and brain natriuretic peptides in our patient.
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